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CLAIMS 



/ (57) [Claim(s)] 

[Claim 1] Narrow-band laser equipment characterized by providing the following. The laser generating section which 
generates a laser beam with laser activity The narrow-band-ized means which is arranged in the end side of said laser 
generating section on the optical axis of a laser beam generated in this laser generating section, turns up the laser beam 
which narrow-band-ized said laser beam and narrow-band-ized it by at least one angular dispersion mold wavelength 
selection component, and carries out outgoing radiation to said laser generating section A beam cufiT means to tum up 
the laser beam by which was arranged by the other end of said laser generating section on the optical axis of a laser 
beam generated in said laser generating section, and incidence was carried out to it, and to reflect in said laser 
generating section It is arranged between said laser generating section and said narrow-band-ized means, and the light 
transmission field and deviation field which separate spatially the laser beam by which incidence is carried out about a 
laser beam cross-section field fi"om said laser generating section are prepared. The laser branching optical unit which 
deflects in the direction which does not carry out incidence of the remaining laser beams to said laser generating section 
again through this deviation field, and is taken out as an output light while making some laser beams penetrate through 
this light transmission field and carrying out incidence to said narrow-band-ized means 

[Claim 2] While setting up so that the optical axis of said narrow-band-ized means and the optical axis of the laser beam 
turned up by said beam cuff means may carry out abbreviation coincidence, said laser branching optical unit Narrow- 
band laser equipment given in the 1st term of a claim with which a light transmission field and a deviation field are 
arranged so tiiat a laser beam transparency field may exist in the interior of the laser beam cross section by which 
outgoing radiation is carried out fi-om said laser generating section and the deviation field which deflects a laser beam to 
the outside field of the light transmission field may exist. 

[Claim 3] Said deviation field of said laser branching optical unit While consisting of two parallel different fields, the 
field of the one side which faced across said light transmission field, and the field of the otiier side Narrow-band laser 
equipment given in the 1st term of a claim set up so that the location about a right-angled direction may be located in the 
deviation direction of said laser beam of the edge by the side of the location about a direction right-angled in the 
deviation direction of said laser beam of the edge by the side of the light transmission field of one [ said ] field, and the 
light transmission field of the field of said another side. 

[Claim 4] Narrow-band laser equipment given in the 3rd term of a claim further equipped with the light transmission 
field adjustable means which makes adjustable width of face of said light transmission field about the direction of 
angular dispersion of said angular dispersion mold wavelength selection component, 

[Claim 5] The optical axis of the laser beam which a light transmission field is formed in one side, and the deviation 
field which deflects a laser beam to the other side is formed, and is tumed up with said beam cuff means said laser 
branching optical unit The optical axis of said narrow-band-ized means. Narrow-band laser equipment given in the 1st 
term of a claim which is what is set up so that it may exist between the lines which connect the core of the deviation 
field of said laser branching optical unit, and the core of the beam cuff field of said beam cuff means. 
[Claim 6] Narrow-band laser equipment given in the 5th term of a claim further equipped with the light transmission 
field adjustable means which carries out adjustable [ of the width of face of said light transmission field about the 
direction of angular dispersion of said angular dispersion mold wavelength selection component ]. 
[Claim 7] Said laser generating section is narrow-band laser equipment given in the 5th term of a claim with which the 
light transmission field and deviation field of a laser branching optical xmit are divided so that the boundary line which 
laser is generated and divides the light transmission field and deviation field of said laser branching optical unit by 
discharge by the discharge electrode may become parallel to the discharge direction of said discharge electrode. 
[Claim 8] Said laser generating section is narrow-band laser equipment given in the 5th term of a claim with which the 
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light transmission field and deviation field of a laser branching optical unit are divided so that the boundary line which 
laser is generated and divides the light transmission field and deviation field of said laser branching optical unit by 
discharge by the discharge electrode may become right-angled with the discharge direction of said discharge electrode. 
[Claim 9] It is narrow-band laser equipment given in the 1 st term of a claim characterize by to are what said narrow- 
band-ized means has a polarization passage means pass only the polarization component which has a polarization flat 
surface parallel to a flat surface including the direction of angular dispersion of said angular dispersion mold wavelength 
selection component, and said laser branching optical unit deflects only the polarization component which passed with 
said polarization passage means, and takes out as an output light. 

[Claim 10] Said narrow-band-ized means has a polarization passage means to pass only the polarization component 
which has a polarization flat surface parallel to a flat surface including the direction of angular dispersion of said 
angular dispersion mold wavelength selection component. The 1st polarization component which is arranged into the 
optical path by the side of the output light of said laser branching optical unit, and can pass said polarization passage 
means, The laser beam polarization branching unit which branches the 2nd polarization component which has the plane 
of polarization of this 1st polarization component, and right-angled plane of polarization, Narrow-band laser equipment 
given in the 1st term of a claim fiirther equipped with a light-receiving means to receive the 2nd polarization component 
which branched in this laser beam polarization branching unit, and a malfimction detection means to detect the 
abnormalities of output light based on the output of this light-receiving means. 

[Claim 1 1] Narrow-band laser equipment given in the 1st term of a claim fiarther equipped with a beam width limit 
means to restrict the width of face about the direction of angular dispersion of said angular dispersion mold wavelength 
selection component of a laser beam between said laser branching optical unit and said narrow-band-ized means or 
between said laser branching optical unit and the laser generating section. 

[Claim 12] Narrow-band laser equipment given in the 1 1th term of a claim further equipped with the 2nd beam width 
limit means which restricts the width of face about the direction of angular dispersion of said angular dispersion mold 
wavelength selection component of output light into the optical path by the side of the output light of said laser 
branching optical unit. 

[Claim 13] Narrow-band laser equipment characterized by providing the following. The laser generating section which 
generates a laser beam with laser activity The narrow-band-ized means which is arranged in the end side of said laser 
generating section on the optical axis of a laser beam generated in this laser generating section, turns up the laser beam 
which narrow-band-ized said laser beam and narrow-band-ized it by at least one angular dispersion mold wavelength 
selection component, and carries out outgoing radiation to said laser generating section A beam cuff means to turn up 
the laser beam by which was arranged by the other end of said laser generating section on the optical axis of a laser 
beam generated in said laser generating section, and incidence was carried out to it, and to reflect in said laser 
generating section It is arranged between said laser generating section and said narrow-band-ized means, and the light 
transmission field and deviation field which separate spatially the laser beam by which incidence is carried out about a 
laser beam cross-section field fi-om said laser generating section are prepared. While making some laser beams penetrate 
through this light transmission field and carrying out incidence to said narrow-band-ized means The laser branching 
optical unit which deflects in the direction which does not carry out incidence of the remaining laser beams to said laser 
generating section again through this deviation field, and is taken out as an output light, A beam width limit means to 
restrict the width of face of the laser beam by which incidence is carried out to said narrow-band-ized means about the 
direction of angular dispersion of said angular dispersion mold wavelength selection component 
[Claim 14] Narrow-band laser equipment characterized by providing the following. The laser generating section which 
generates a laser beam with laser activity The narrow-band-ized means which is arranged in the end side of said laser 
generating section on the optical axis of a laser beam generated in this laser generating section, turns up the laser beam 
which narrow-band-ized said laser beam and narrow-band-ized it by at least one angular dispersion mold wavelength 
selection component, and carries out outgoing radiation to said laser generating section A beam cuff means to turn up 
the laser beam by which was arranged by the other end of said laser generating section on the optical axis of a laser 
beam generated in said laser generating section, and incidence was carried out to it, and to reflect in said laser 
generating section The laser branching optical unit taken out as an output light in the direction which reflects the 
remainder and does not irradiate said beam cuff means via said laser generating section while being arranged between 
said laser generating section and said narrow-band-ized means, penetrating a part of laser beam by which incidence was 
carried out from said laser generating section and carrying out incidence to said narrow-band-ized means 
[Claim 15] It is narrow-band laser equipment given in the 14th term of a claim which is what laser is generated by 
discharge according [ said laser generating section ] to a discharge electrode, and outputs the laser beam which reflected 
said laser branching optical unit via the discharge excitation field between said discharge electrodes. 
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[Claim 16] Narrow-band laser equipment which is characterized by providing the following and which is characterized 
by making it like The laser generating section which generates laser by discharge by the discharge electrode The 
narrow-band-ized means which is arranged in the end side of said laser generating section on the optical axis of a laser 
beam generated in this laser generating section, turns up the laser beam which narrow-band-ized said laser beam and 
narrow-band-ized it by at least one angular dispersion mold wavelength selection component, and carries out outgoing 
radiation to said laser generating section A beam cuff means to turn up the laser beam by which was arranged by the 
other end of said laser generating section on the optical axis of a laser beam generated in said laser generating section, 
and incidence was carried out to it, and to reflect in said laser generating section While being arranged between said 
laser generating section and said narrow-band-ized means, penetrating a part of laser beam inputted from said laser 
generating section and carrying out incidence to said narrow-band-ized means The 1st beam branching unit which 
reflects the remainder and carries out incidence to the discharge excitation field between the discharge electrodes of said 
laser generating section, The 2nd laser branching optical unit which deflects the remainder and is taken out as an output 
light while being arranged between said beam cuff means and the laser generating section, penetrating a part of laser 
beam by which incidence was carried out from said laser generating section and canying out incidence to said beam 
cuff means 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field This invention relates to amelioration of tiie narrow-band laser equipment used as the aligner of a semi- 
conductor, or the light source for optical processing. 

Background technique Conventionally, since the light source of a semi-conductor aligner is high resolution more and 
needs to make the depth of focus deep more in connection with the densification of a semiconductor device, short 
wavelength-ization has been advanced. That is, the sequential shift of the light source of a semi-conductor aligner has 
been carried out firom g line of a high-pressure mercury lamp to i line at the thing [ still short wavelength / like a KrF 
excimer ]. 

However, in the thing using ********** like KrF excimer laser (248nm) or ArF excimer laser (193nm) as an oscillation 
laser beam, there are few classes of optical material used for a projection lens, and chromatic-aberration amendment is 
difficult. Therefore, using the monochrome lens which omits chromatic-aberration amendment as a projection lens, 
narrow-band-ization of the excimer laser itself is performed, and he raises monochromaticity, and was trying to use for 
the light source of an aligner in this kind of excimer laser. 

By the narrow-band laser that a place carries out incidence of all tiie output light fi-om the laser oscillation section 160 as 
shown in drawing 19 to a narrow-band-ized component, since loss by the narrow-band-ized component was large, the 
load of a narrow-band-ized component with which the output of a laser beam becomes small became large, and there 
was a fault, like a problem arises in endurance. This inclination is remarkable at ArF narrow-band excimer laser with 
especially short wavelength. In addition, for 160, as for a narrow-band-ized component and 162, in drawing 19, the laser 
oscillation section and 161 are [ a total reflection mirror and 163 ] half mirrors. 

Then, it sets on the technique of excimer laser shown in JP,3-259583,A, A division mirror divides a laser beam, and 
carry out incidence of some this divided oscillation laser beams to a narrow-band-ized component, and the remainder is 
taken out as output laser. He is trying to solve the above-mentioned trouble and the configuration is shown in drawing 
20 - drawing 21. In drawing 20, to the end side of the laser tubing 131 with which the laser medium was held An 
aperture 134, the regulation plate 136 which has slit 136a, and the high reflective mirror 135 are formed. To the other 
end side of the laser tubing 131 An aperture 134, the division mirror 137, the 1st etalon 138, the 2nd etalon 139, the 
high reflective cuff mirror 141, a beam splitter 142, a scattered plate 143, the monitor etalon 144, the condenser lens 
145, the linear line sensor 146, and the oscilloscope 147 are formed. 

In the starting configuration, division reflection of the part is carried out by the division mirror 137, and the laser beam 
which carried out outgoing radiation from the left-hand side aperture 134 is narrow-band-ized through the 1st etalon 138 
and the 2nd etalon 139. It is reflected by the high reflective cuff mirror 141 and the division mirror 137, the narrow- 
band-ized laser beam is amplified in retum and the laser excitation section 132 to the laser excitation section 132 in the 
laser tubing 131, and outgoing radiation is carried out through the left-hand side aperture 134 with breadth through the 
again same optical path as the above at an include angle theta. And a part is reflected by the division mirror 137 among 
the laser beams by which outgoing radiation was carried out, incidence is again carried out to the 1st etalon 1 38 and the 
2nd etalon 139, and the remainder is outputted as output laser beam L. In addition, a part of output laser beam L (about 
1%) is reflected by the beam splitter 142, incidence is carried out to the linear line sensor 146, and the monitor of the 
intensity distribution of a laser beam is carried out based on this sensor output. 

That is, as the optic leading to [ of the scattered lights, such as a beam expander, ] generating is not used, while 
obtaining a high output light of spectral purity with few ASE (amplified spontaneous enmiision light) components, he is 
trying to mitigate the load of a narrow-band-ized component with this conventional technique, as incidence of some 
laser beams which divided and this divided the laser beam by the division mirror 137 is carried out to a narrow-band- 
ized component. 
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Thus, since the etalon itself is the component which chooses whenever [ incident angle ] when using an etalon as a 
narrow-band-ized component and a wavelength selection component, aggravation of a spectrum distribution 
configuration does not take place, but can obtain a high output light of spectral purity with few ASE components. 
However, in the case of an etalon, a trouble as shown below when it comes to short wavelength (193nm) like ArF laser 
occurs. 

In a resonator as shown in a and drawing 20, although until can reduce the load of an etalon to some extent, a problem 
remains in the endurance of an etalon. 

In order to set b and spectral band width to 1 or less pm, it is necessary to arrange two or more etalons, and cost 
becomes high. 

Since c and the selection wavelength of an etalon are sharply changed with heat, controlling two or more etalons so that 
there is no heat fluctuation has much difficulty. 

Then, it is more advantageous than the component which is not an angular dispersion mold like an etalon as a narrow- 
band-ized component and a wavelength selection component at the point which solves the problem which the direction 
which used the narrow-band and wavelength selection component of a prism beam expander and the angular dispersion 
mold which consists of diffraction gratings etc. described above. 

Drawing 21 shows other examples shown in above-mentioned JP,3-259583,A, and he is trying to use for it the angular 
dispersion mold narrow-band-ized component which consists of a prism beam expander 156 and a diffraction grating 
157 with this conventional technique instead of the 1st etalon 138 as a narrow-band-ized component of above- 
mentioned drawing 20, the 2nd etalon 139, and the high reflective cuff mirror 141, 

However, like drawing 21, when the thing of an angular dispersion mold was used as a narrow-band-ized component, in 
order that light might diffract an angular dispersion mold narrow-band-ized component in all the directions in the field 
of the distributed direction, much parasitic oscillation as shown by the dotted line of drawing 2 occurred, and the 
spectrum distribution configuration of a beam was worsening it remarkably. 

Moreover, in the technique of JP,3-259583,A shown in drawing 20 and drawing 21, it has the following common 
problems. 

- Since the optical path of a resonator has bent by the division mirror 137, a resonator resonates on much wavelength by 
vibration or thermal distortion rather than is stable. An angular dispersion component tends to receive effect in things to 
vibration. 

- If the profile irregularity of the edge section is bad in order to divide a beam using the edge section of the division 
mirror 137, where the wave front of a beam is distorted, in order to go into a narrow-band-ized component, a spectrum 
distribution configuration will get worse. 

Drawing 22 shows other conventional techniques in which a resonator configuration whose load of a narrow-band-ized 
component decreases was adopted (JP,2-213178,A). 

In the conventional technique shown in this drawing 22, the total reflection mirror 152 is installed in one side of the 
laser discharge tube 151, the total reflection mirror 153 is installed in another side, and the transflective mirror 154 is set 
between the laser discharge tube 151 and the total reflection mirror 152. Then, it used for semi-conductor exposure etc. 
by having made into the output light 156 light reflected in the transflective mirror 154, and after narrow-band-izing light 
which passes the transflective mirror 1 54 by the grating 1 55, narrow-band-ization of a laser beam is realized by 
retuming to the laser discharge tube 151 interior. 

However, with this conventional technique, the transflective mirror 154 is passed, a part of light which is narrow-band- 
ized by the grating 155 and is reflected in the total reflection mirror 152 retums to the laser discharge tube 151, it is 
amplified, and since the remaining light will be reflected and thrown away in the direction where the laser output light 
156 is reverse, it becomes useless [ light energy ]. 

Since it is required for narrow-band-izing and coincidence of laser as the light source of a semi-conductor aligner to 
obtain a big output, using effectively the light energy generated inside the discharge tube to use excimer laser, what 
throws away a part of light in this way must avoid. 

Thus, with conventional narrow-band laser equipment, the endurance of a narrow-band-ized component with an 
unstable resonator with which there is much parasitic oscillation and the configuration of spectrum distribution is 
distorted had a fault, such as that it is easy to be influenced with a problem of heat fluctuation with high cost, and 
making light energy useless. 

This invention improves these points, the spectrum distribution of a laser beam is the balance, and it is excellent in 
stability and a durable side, and aims at offering the narrow-band laser equipment which does not make energy useless. 
Indication of invention The laser generating section which generates a laser beam with laser activity in this invention 
there. It is arranged in the end side of said laser generating section on tiie optical axis of a laser beam generated in this 
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laser generating section. The narrow-band-ized means which narrow-band-izes said laser beam, turns up the narrow- 
band-ized laser beam and carries out outgoing radiation to said laser generating section by at least one angular 
dispersion mold wavelength selection component, A beam cuff means to turn up the laser beam by which was arranged 
by the other end of said laser generating section on the optical axis of a laser beam generated in said laser generating 
section, and incidence was carried out to it, and to reflect in said laser generating section, It is arranged between said 
laser generating section and said narrow-band-ized means, and while penetrating a part of laser beam by which 
incidence was carried out from said laser generating section and carrying out incidence to said narrow-band-ized means, 
he is trying to have the laser branching optical imit which deflects the remainder and is taken out as an output light. 
Since it is made to carry out incidence of the light which penetrated the laser branching optical unit straightly to a 
narrow-band-ized means according to starting invention, it is lost that the optical path of a resonator bends, a resonance 
system is stabilized and the multi-wavelength oscillation in accordance with vibration is lost. Consequently, the laser 
output which has spectrum distribution went up narrow-band-ized effectiveness and balanced can be obtained. 
Moreover, the laser generating section which generates a laser beam with laser activity according to this invention, It is 
arranged in the end side of said laser generating section on the optical axis of a laser beam generated in this laser 
generating section. The narrow-band-ized means which narrow-band-izes said laser beam, turns up the narrow-band- 
ized laser beam and carries out outgoing radiation to said laser generating section by at least one angular dispersion 
mold wavelength selection component, A beam cuff means to turn up the laser beam by which was arranged by the 
other end of said laser generating section on the optical axis of a laser beam generated in said laser generating section, 
and incidence was carried out to it, and to reflect in said laser generating section, While carrying out incidence of a part 
of laser beam by which was arranged between said laser generating section and said narrow-band-ized means, and 
incidence was carried out from said laser generating section to said narrow-band-ized means He is trying to have the 
laser branching optical unit which takes out the remainder as an output light, and a beam width limit means to restrict 
the width of face of the laser beam by which incidence is carried out to said said narrow-band-ized means about the 
direction of angular dispersion of said angular dispersion mold wavelength selection component. 
According to starting invention, since the beam width limit means has restricted the beam to the direction of angular 
dispersion of a narrow-band-ized means, the laser output light which has the SUPUKUTORU distribution which was 
able to take the balance without parasitic oscillation can be obtained. 
Easy explanation of a drawing [Drawing 1] 

The top view of the narrow-band laser equipment of one example of this invention. 
[Drawing 2] 

Drawing showing the output spectrum of the laser beam outputted from equipment the output spectrum of the laser 
beam outputted from the narrow-band laser equipment of the example shown in drawing 1, and conventionally. 
[Drawing 3] 

Drawing showing the example of a concrete configuration of the angular dispersion mold wavelength selection 
component used in the example. 
[Drawing 4] 

Drawing showing the example of a concrete configuration of the beam clinch unit used in the example. 
[Drawing 5] 

The block diagram showing other one example of this invention. 
[Drawing 6] 

Drawing showing the laser beam of an omission while being outputted from the laser equipment of the example of 
drawing 5. 
[Drawing 7] 

Drawing showing various kinds of types of a beam output mirror replaced with and used for the perforated mirror of the 
example of drawing 5. 
[Drawing 8] 

Drawing showing the example of a configuration at the time of making the perforated mirror of drawing 5 movable. 
[Drawing 9] 

Drawing showing the various modifications of the beam clinch unit of the example of drawing 5. 
[Drawing 10] 

Drawing showing other examples of this invention. 
[Drawing 11] 

Drawing showing other examples of this invention. 
[Drawing 12] 
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Drawing showing the example of further others of this invention. 
[Drawing 13] 

Drawing showing the example of further others of this invention. 
[Drawing 14] 

Drawing showing the spectrum distribution of the laser beam outputted from the laser equipment of the example of 
drawing 13. 
[Drawing 15] 

Drawing showing still more nearly another example of this invention. 
[Drawing 16] 

Drawing showing other examples of this invention. 
[Drawing 17] 

Drawing showing other examples of this invention. 
[Drawing 18] 

Drawing showing other examples of this invention. 
[Drawing 19] 

Drawing showing the conventional technique. 
[Drawing 20] 

Drawing showing the conventional technique. 
[Drawing 21] 

Drawing showing the conventional technique. 
[Drawing 22] 

Drawing showing the conventional technique. 

The best gestalt for inventing The example of this invention is hereafter explained to a detail with reference to an 
accompanying drawing. 

Drawing 1 shows the most fundamental configuration in each example configuration which shows the example of the 
narrow-band laser equipment of this invention, and is shown below. 

In drawing 1, laser tubing with which, as for drawing 1, an angular dispersion mold wavelength selection component 
unit is contained, and, as for 2, a laser medium is contained, and 3 should carry out incidence of the laser beam. The 
beam branching unit which operates so that the beam clinch unit tumed up in the direction to which it came, and 4 may 
penetrate a part of laser beam, it may carry out incidence to the angular-dispersion mold wavelength selection 
component imit 1 , the remainder may be reflected and it may take out as an output light, the beam limit section to which 
5 restricts the beam about the direction of angular dispersion of the angular-dispersion mold wavelength selection 
component unit 1 (the direction of A in drawing), and 6 are the beam limit sections which restrict the beam of output 
light. 

In the configuration of this drawing 1 , after the laser beam generated with the laser tubing 2 penetrates the beam 
branching unit 4, it passes the beam limit section 5 which has the aperture-like aperture which has the optical cutoff 
section to a slit or a perimeter, and incidence is carried out to the angular dispersion mold wavelength selection 
component imit 1 which has arranged the wavelength selection component of an angular dispersion mold. After being 
tumed up and narrow-band-ized in the angular dispersion mold wavelength selection component unit 1, a laser beam 
passes the beam limit section 5 and the beam branching unit 4 again, with a predetermined angle of divergence, passes 
the laser tubing 2 and is amplified. The beam which passed the laser tubing 2 is tumed up in the beam clinch unit 3, and 
is again amplified with the laser tubing 2. A part of output light firom the laser tubing 2 penetrates the beam branching 
unit 4 and the beam limit section 5, and incidence is again carried out to the angular dispersion mold wavelength 
selection component unit 1 . On the other hand, the remaining light is bent by being reflected in the beam branching imit 
4, and is taken out as an output Ught. 

Drawing 2 shows the spectrum distribution of the narrow-band laser equipment of this invention shown in drawing 1 as 
compared with the spectrum distribution of the narrow-band laser equipment of the conventional example shown in 
previous drawing 20. The spectrum distribution of the output light of the narrow-band laser equipment of this invention 
is distribution there is no parasitic oscillation and very balanced so that this drawing 2 may also show. 
Thus, reason which does not have parasitic oscillation in the spectrum distribution of output light Since a and the beam 
limit section 5 had restricted the beam to the direction of angular dispersion of the narrow-band-ized means 1, parasitic 
oscillation was lost. 

Since it was made to carry out incidence of the light which penetrated b and the beam branching unit 4 straightly to the 
narrow-band-ized means 1, it was lost that the optical path of a resonator bends, the resonance system was stabilized and 
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the multi-wavelength oscillation in accordance with vibration was lost. 

Compared with the etalon, to heat, since it was stable, the wavelength drift of c and the angular dispersion mold 
wavelength selection component 1 was lost. It is based on things etc. 

Drawing 3 shows the example of a concrete configuration of the angular dispersion mold wavelength selection 
component unit 1 shown in drawing 1 . 

In drawing 3 (a), the dispersing prism 100 and the high reflective mirror 101 are made to realize the angular dispersion 
mold wavelength selection component unit 1 . In addition, you may make it constitute the angular dispersion mold 
wavelength selection component unit 1 by combining two or more prism and beam expanders. In drawing 3 (b), the high 
reflective mirror 102 and a diffraction grating 103 are combined, and these are considered as oblique incidence 
arrangement. In addition, a beam expander may be further combined to these configurations. 
In drawing 3 (c), the prism beam expander 104 and a diffraction grating 105 are combined, and the diffraction grating 
105 is considered as RITORO arrangement. In addition, narrow-band-ized effectiveness can be raised more by using the 
ESHIERU grating with a big blaze angle as a diffraction grating 105. 

He is trying for the prism beam expander 106, a dispersing prism 107, and the high reflective mirror 108 to constitute 

the angular dispersion mold wavelength selection component xmit 1 from drawing 3 (d). 

Drawing 4 shows the example of a concrete configuration of the beam clinch unit 3 of drawing 1 . 

He uses flat-surface mirror 301 as a beam clinch unit 3, and is trying to make the optical axis of this flat-surface mirror 

301 mostly in agreement with the optical axis of the angular dispersion mold wavelength selection component imit 1 in 

drawing 4 (a). 

He is trying to give an include angle to the optical axis and the optical axis of the angular dispersion mold wavelength 
selection component unit 1 in drawing 4 (b), using the flat-surface mirror 302 as a beam clinch unit 3. 
Drawing 4 (c) is an example at the time of using the convex mirror 303, and drawing 4 (d) is an example at the time of 
using the concave surface mirror 304. If a convex or a concave surface mirror is used, the divergence angle of beams 
can be adjusted, and the rate of the light which carries out incidence to the angular dispersion mold wavelength selection 
component unit 1 , and the light taken out as an output light can be optimized, consequenfly the beautiful laser beam of 
spectrum distribution can be taken out in high efficiency. 

Furthermore, by arranging the cylindrical mirror of a convex or a concave surface, and arranging the machine shaft of 
this mirror perpendicularly mostiy to the distributed flat surface of an angular dispersion mold wavelength selection 
component instead of the above-mentioned convex mirror 303 and the concave surface mirror 304, it is more efficient 
and a good output light of a spectrum distribution configuration is obtained. 
Next, drawing 5 is the top view showing one more concrete example of this invention. 

As an altemate long and short dash line m shows, the optical axis of the high reflective mirror 3 1 is made in agreement 
[ using the plane high reflective mirror 3 1 as a beam clinch unit 3 ] with the optical axis of the angular dispersion mold 
wavelength selection component imit 1 in this example. He is trying to, use the perforated mirror 42 in wWch slit-like 
opening was formed on the other hand as a configuration which can attain the function of the both sides of the beam 
branching unit 4 of drawing 1, and the beam limit section 5. In this case, the perforated mirror 42 is giving and 
arranging the include angle of about 45 degrees to said optical axis. The nonreflective slit-like film is prepared in a 
center section, and you may make it use what carried out the coat of the high reflective film to the other part as this 
perforated mirror 42. Moreover, the slit 41 is arranged as a configuration which attains the function of the beam limit 
sections 5 and 6 of drawing 1. 

However, the above-mentioned perforated mirror 42 should just arrange a light transmission field and a high reflective 
field so that a laser beam transparency field may exist in the interior of the laser beam cross section by which outgoing 
radiation is carried out from the discharge excitation field 23 and the high reflective field which reflects a laser beam in 
the outside field of the light transmission field may exist. 

That is, also in this example, it is made to carry out incidence of the light which has restricted the beam which carries 
out incidence to the distributed direction of the angular dispersion mold wavelength selection component unit 1 to the 
angular dispersion mold wavelength selection component unit 1 by fields other than opening (or nonreflective film) of 
the perforated mirror 42 and which penetrated the perforated mirror 42 straightiy to the narrow-band-ized means 1 in 
this example like the example of previous drawing 1 again. 

Furthermore, in order to raise the beam limit effectiveness about the distributed direction of the above-mentioned 
angular dispersion mold wavelength selection component imit 1, he is trying to arrange a slit 41 between the perforated 
mirror 42 and the laser tubing 2 in this example. In addition, you may make it form this slit 41 in the beam output light 
side of the perforated mirror 41 (it is the same as 6 of drawing 1). 

Moreover, in this case, the angular dispersion mold wavelength selection component unit 1 consists of a diffraction 
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grating 1 1 of RITORO arrangement, and four prism beam expanders 12-15, and, in the case of ArF narrow-band laser, 
can realize spectral line width of 1 or less pm by these configurations. According to this angular dispersion mold 
wavelength selection component unit 1, a diffraction grating 1 1 and any 1 shaft of the prism 12-15 are only rotated, 
Wavelength can be controlled and high-speed wavelength control can be made. Since the gain of a laser medium is high 
in addition in the case of excimer laser, if opening of the shape of a slit of the perforated mirror 42 or the magnitude of 
the nonreflective film, the arrangement include angle of the perforated mirror 42, etc. are adjusted and the rate of the 
output ejection quantity of light is made 60 - 90%, laser can be oscillated efficiently. In addition, in drawing 5, 21 and 
22 are windows and 23 is a discharge excitation field. 

Since he is trying to take out output light by the perforated mirror 42 by which opening or the nonreflective film was 
formed in the center section according to this example, the beam profile (cross-section configuration of a beam) of 
output light has a form firom which the core escaped, as shown in drawing 6 (a). That is, since a discharge excitation 
field exists between the discharge electrode 24 in the laser tubing 2, and 24' as shown in drawing 6 (b) if the perforated 
mirror 42 is seen from [ of drawing 5 ] B, the beam profile of output light becomes the thing of an inside omission, as 
shown in drawing 6 (a). 

In addition, in the case of the example of drawing 5, the beam profile of output light is the thing of an inside omission, 
as mentioned above, but this effect is cancelable by flying a beam in the distance. Moreover, in order that the 
illimiination-light study system of an aligner may acquire high resolving power, when zona-orbicularis lighting or 
oblique incidence lighting is being performed, efficient lighting is attained, using this beam as it is. 
Drawing 7 (a) - (e) enables it to take out the laser beam which has a beam profile without an inside omission as an 
output light by showing the modification of the example of drawing 5 and using the beam branching unit 4 shown in 
drawing 7 (a) - (e) instead of the perforated mirror 42 of drawing 5 in this example. 

In the beam branching unit 4 shown in drawing 7 (a), as two total reflection mirrors 71 and 72 (coating of the reflective 
film 73 is carried out to the front face) are arranged not on the same flat surface but on a different flat surface and those 
arrangement locations are adjusted, it is made not to carry out extraction injury generating at output light. In addition, 
the angle is dropped in the shape of a taper so that the laser beam which should carry out incidence of the tip 74 of one 
total reflection mirror 72 to the wavelength selection component unit 1 by this point may not be reflected, 
in the beam branching unit 4 of drawing 7 (b), to the optical member 75 by which the shape of surface type of the one 
side (laser tubing 2 side) be processed into the same configuration as drawing 7 (a), it be a mode as show in drawing 7 
(b), and be made not to carry out extraction injury generating by coat the reflective fikn 73 and an antireflection film 76 
at output light. 

In the beam branching unit 4 of drawing 7 (c). In a mode as shows the front face by the side of drawing 7 (b) and 
reverse (wavelength selection component unit 1 side) to drawing 7 (c) to the optical member 75 which processed the 
same configuration as drawing 7 (a) It is made not to carry out extraction injury generating by coating the reflective film 
73 and the antireflection film 76 at output light. Still in this case, output Ught passes through the inside of the optical 
member 75, and outgoing radiation is carried out. 

In the beam branching unit 4 of drawing 7 (d), it makes it unnecessary to coat said center-section field 77 with the 
antireflection film 76, as the include angle of said center-section field 77 is set up so that the angle of incidence psi over 
the center-section field 77 to which coating of the reflective film 73 is not carried out among the front faces by the side 
of the laser tubing 2 of the optical member 75 may be in agreement with a brewster's angle. In addition, he is trying to 
form an antireflection film 76 in that center section in this case at the tooth-back side (wavelength selection component 
imit 1 side) of the optical member 75. 

He is trying to set up the include angle of these center-sections fields 77 and 78 in the beam branching imit 4 of drawing 
7 (e), so that the angle of incidence psi may be in agreement with a brewster's angle about the both sides of the surface 
central field 77 of the optical member 75, and the rear-face center-section field 78. It becomes unnecessary for this 
reason, for a front rear face to coat the antireflection film in this case. 

Two total reflection mirrors 71 and 72 of the beam output mirror 70 of previous drawing 7 (a) are connected with the 
linear movable device 95, and total reflection mirrors 71 and 72 are constituted movable in the direction of C, and it 
enables it to adjust freely the aperture width W of the beam branching unit 4 by this according to the these linears 
movable device 95 in drawing 8 next. For this reason, according to this configuration, optimization of the spectral line 
width of a laser beam and a spectrum distribution configuration can be performed easily. In addition, the reflective 
mirrors 71 and 72 may enable it to move independently, respectively, and these interlock and you may enable it to move 
the linear movable device 95 to hard flow in one. 

Next, drawing 9 (a) - (e) reduces ASE light, and he is trying to raise the spectral purity of output light by showing the 
modification of the example of drawing 5 and using other beam clinch units 3 shown in drawing 9 (a) - (e) instead of the 
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high reflective mirror 3 1 of the beam clinch unit 3 of drawing 5 in this example. 

He is trying for prism 80 and the reflective mirror 81 to constitute the beam clinch unit 3, namely, since ASE light 
advances in the various directions, it reflects by the reflective mirror 81 and he is trying to spread ASE light out of a 
narrow-band-ized laser beam by prism 80, and to remove this in drawing 9 (a). 

He is trying to fly ASE light by this concavo-convex reflective mirror 82 in drawing 9 (b) in the direction which does 
not return to the laser tubing 2 using the reflective mirror 82 by which irregularity was formed in the front face, 
drawing 9 (c) - setting - a lens 83, space APACHI 84, and the concave surface reflective mirror 85 - the beam cUnch 
unit 3 ~ constituting — the hole of the space aperture 84 ~ he is trying to cut ASE light in the part of an except 
drawing 9 (d) - setting - a lens 86, the space aperture 84, a lens 87, and the flat-surface mirror 88 ~ the beam clinch 
unit 3 - constituting - the hole of the space aperture 84 - he is trying to cut an ASE hole in the part of an except In 
addition, you may make it arrange a lens 86, the space aperture 84, and a lens 87 between the laser tubing 2 and the 
perforated mirror 42. 

He constitutes the beam clinch unit 3 and is trjdng to cut ASE light in drawing 9 (e) in parts other than the light of a slit 
90 by the cylindrical lens 89, the slit 90, the cylindrical lens 91, and the flat-surface mirror 92. In addition, you may 
make it arrange a cylindrical lens 89, a slit 90, and a cylindrical lens 91 between the laser tubing 2 and the perforated 
mirror 42. 

Here, in above-mentioned drawing 9 (c) - (e), the space aperture 84 etc. is formed on the optical path in a laser cavity. 
For this reason, in these configurations, more ASE components are efficiently removable compared with the case where 
it prepares on the optical path of the output light after reflecting a space aperture etc. by the perforated mirror 42, for 
example. 

In addition, it transposes to the beam branching unit 4 as showed the perforated mirror 42 to drawing 7, and you may 
make it prevent carrying out extraction injury generating in output li^t in the configuration of drawing 9. 
Other examples of this invention are shown in drawing 1 0. 

As the perforated mirror 43 is formed, he is trying to prevent the inside omission of output light instead of the perforated 
mirror 42 of drawing 5 in the example of this drawing 10. 

namely, the perforated mirror 42 of previous drawing 5 - setting - opening of the shape of that slit - the perforated 
mirror 42 - although he is trying to prepare in a center section mostly, he is trying to form the opening 96 of the shape 
of that slit in the lower part section on the drawing of the perforated mirror 43 (for opening 96 to be correctly shifted 
and formed in the side from the core, since this drawing 10 is a top view) in the perforated mirror 43 of drawing 10 
Consequently, in this example, incidence of the light of a lower field will be carried out to the angular dispersion mold 
wavelength selection component unit 1 on the drawing of the laser beams generated from the discharge excitation field 
23. 

Furthermore, each degree of the high reflective mirror 3 1 is set up so that the optical axis of the high reflective mirror 3 1 
as a beam clinch unit 3 may be between the lines q which connect the optical axis n of the angular dispersion mold 
wavelength selection component unit 1, the core of the up quantity reflective field of the perforated mirror 43, and the 
core of a field of actually reflecting the laser beam of the high reflective mirror 3 or may be in agreement with one of 
both the shafts n and q in this case. 

Also in the example of this drawing 1 0, since the perforated mirror 43 and the slit 41 have restricted the beam to the 
direction of angular dispersion of the narrow-band-ized means 1 and it is both made to carry out incidence of the light 
whose parasitic oscillation is lost and which penetrated the perforated mirror 43 straightly to the narrow-band-ized 
means 1, it is lost that the optical path of a resonator bends, a resonance system is stabilized and the multi-wavelength 
oscillation in accordance with vibration is lost. Moreover, there shall be no inside omission about the beam profile of the 
output laser beam. 

Next, drawing 1 1 (a) is the top view showing the example of a configuration at the time of applying the example shown 
in drawing 10 to the excimer laser of a discharge excitation mold. 

In the beam branching unit 4 of this example, one side (drawing very best side) of the substrate 18 of tight transmission 
nature was coated with the reflective film 73, and the fimction equivalent to the perforated mirror 43 of drawing 10 is 
attained by making another side (drawing upper-and-lower-sides side) into a light transmission field. Moreover, it has 
two incomes with this beam branching xmit 4, and in order to restrict the breadth of light and to prevent parasitic 
oscillation, two gobos 51 and 52 are formed along with the light beam. 

Therefore, in this example, the substrate 18 is made into the reflective field and the light transmission field 2 ****s by 
making into a boundary line a line parallel to the discharge direction (direction which met the discharge electrode 24 
and the line which connects 24'), as shown in drawing 1 1 (b). 

That is, also in this example, a light transmission field is allotted to one side from the middle of a substrate 18, and a 
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light reflex field is allotted to a reverse side like the example of drawing 10, and it is a beam clinch unit 3. As the optical 
axis of the ** quantity reflective mirror 3 1 sets up the include angle of the high reflective mirror 3 1 , it is made not to 
carry out extraction injury generating at output light, so that it may be between the optical axis of the angular dispersion 
mold wavelength selection component unit 1, and the line which connects the core of the high reflective field of the 
perforated mirror 43, and the core of the high reflective mirror 3 or may be in agreement with one of both the shafts. 
Of course, also in the example of this drawing 1 1 , since the reflective film 73 and gobos 51 and 52 of the beam 
branching unit 4 have restricted the beam to the direction of angular dispersion of the narrow-band-ized means 1, 
parasitic oscillation is lost. Moreover, since it is made to carry out incidence of the light which penetrated the beam 
branching unit 4 straightly to the narrow-band-ized means 1 , it is lost that the optical path of a resonator bends, a 
resonance system is stabilized and the multi-wavelength oscillation in accordance with vibration is lost. 
Moreover, in this case, in the direction (the direction of illustration E) perpendicular to the discharge direction, the 
substrate 18 is constituted by the linear stage 44 so that it may be movable, and thereby, it can adjust the rate of output 
light and the light by which incidence is carried out to the angular dispersion mold wavelength selection component unit 
1. 

fiirthermore, the direction (the perpendicular direction of the divergence angle of beams is [ a laser beam ] smaller 
compared with the discharge direction to the discharge direction) where the angle of divergence of a laser beam is small 
in this example and the direction of angular dispersion of an angular dispersion mold wavelength selection component - 
about - since I do one and it is moreover made the beam division direction, the discharge direction, and the right angle, 
spectrum distribution with very narrow spectral line width is acquired. 

In addition, although the reflective section and the transparency section were prepared on the substrate by performing 
coating of the reflective film to some substrates 18 in this example, a lower light transmission field is deleted on the 
drawing of the substrate 18 of drawing 1 1 (a), and it is good also considering this field as mere space. 
Drawing 12 (a) - (c) shows still more nearly another example of this invention, and he is trying to divide into two the 
substrate 18 which constitutes the beam branching xmit 4 to a reflective field and a light transmission field in this 
example, by making into a boundary line a line perpendicular to the discharge direction (direction which met the 
discharge electrode 24 and the line which connects 24'), as shown in drawing 12 (b). Moreover, a slit 61 is formed 
between the beam branching unit 4 and the wavelength selection component unit 1 , and the slit 62 is fiirther formed also 
in the beam output light side. Therefore, the light transmission field side divided [ above-mentioned ] two consists of a 
light transmission field which penetrates light by the slit 61, and a field which are scattered about and absorbs light. 
That is, as a beam is restricted to the direction of angular dispersion of the narrow-band-ized means 1, he is trying to 
control parasitic oscillation in fliis example by the reflective film 73 and slits 61 and 62 of the beam branching unit 4. 
Moreover, the substrate 18 is constituted by the linear stage 44 so that it may be movable in a direction (the direction of 
F of drawing 1 1 (c)) parallel to the discharge direction, and he is trying to adjust by this the rate of output light and the 
light by which incidence is carried out to the angular dispersion mold wavelength selection component unit 1 also in this 
example. 

In addition, also in this example, the attitude angle of the clinch mirror 3 is set up so that the optical axis of the high 
reflective mirror 31 may be between the optical axis of the angular dispersion mold wavelength selection component 
unit 1, and the line which connects the core of the reflective field of the perforated mirror 43, and the core of tfie high 
reflective mirror 3 or may be in agreement with one of both the shafts. 
Drawing 13 shows other examples of this invention. 

In drawing 13, the AR coat 19 for P polarization (dielectric multilayers) is given to the prism 12-15 which constitutes 
the angular dispersion mold wavelength selection component unit 1, and the inside of the angular dispersion mold 
wavelength selection component imit 1 can pass now only P polarization wave (the plane of polarization has the plane 
of polarization of the same direction as the direction of angular dispersion of the angular dispersion mold wavelength 
selection component unit 1 namely, is parallel to space) with the AR coat 19 for these P polarization. That is, the light 
narrow-band-ized in the angular dispersion mold wavelength selection component unit 1 turns into P polarization. 
On the other hand, the mirror side of the perforated mirror 43 carries out total reflection only of the P polarization, and 
absorbs or penetrates S polarization. 

Therefore, incidence is carried out to the wavelength selection component 1 through the puncturing slit of the perforated 
mirror 43, and only P polarization wave is narrow-band-ized, and P polarization wave and S polarization wave which 
were generated in the discharge excitation field are again returned to a discharge excitation field, and are amplified here. 
This ampUfied light is tumed up by the mirror 3, passes through a discharge excitation field again, and is amplified 
fiirther. And while only P polarization wave by which incidence was carried out is reflected and outputted to the mirror 
side of the perforated mirror 43 in the narrow-band-ized light which came out of the laser tubing 2, incidence of the 
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light by which incidence was carried out to the slit of the perforated mirror 43 is again carried out to the wavelength 
selection component 1 . On the other hand, while S polarization wave is absorbed or penetrated in respect of the mirror 
of the perforated mirror 43, scatter reflection of it is carried out on AR coat for P polarization of each prism 12-15 in the 
wavelength selection component unit 1 . 

Thus, since S polarization wave of P polarization wave generated in the discharge excitation field and the S polarization 
waves is not narrow-band-ized according to the above-mentioned example, all S polarization waves serve as ASE light. 
Moreover, since scatter reflection of this S polarization wave is carried out on AR coat of each prism 12-15 and it is 
absorbed or penetrated in respect of the mirror of the perforated mirror 43, it becomes possible to reduce ASE light 
sharply as a result. 

Drawing 14 shows each laser spectrum wave the case where the perforated mirror 43 which carries out total reflection 
of PS both the polarization is used, and at the time of using the perforated mirror 43 which reflects only P polarization in 
the configuration of drawing 13. 

When the perforated mirror 43 which reflects only P polarization like the example of drawing 13 is used so that clearly 
also fi-om this drawing, an ASE component can be made more nearly mostly than the case where the perforated mirror 
43 which carries out total reflection of PS both the polarization is used into one half. 

In addition, when S polarization wave is made to penetrate the mirror side of the perforated mirror 43, it is necessary to 
arrange the slit 45 which has the almost same slit width as the slit of die perforated mirror 43, and to restrict the beam 
width of S polarization wave which penetrates a mirror side by this slit 45. 

Moreover, P polarization of narrow-band light can be done by arranging in a resonator the transparency mold optical 
element in which the direction of P polarization of the reflection factor in the front face of a transparency mold optical 
element with incident angles other than a perpendicular (0 degree) had incident angles other than a perpendicular, or the 
incident angle of a brewster^s angle using being fewer than S polarization. Therefore, if this approach is used, even if it 
does not give AR coat to the prism in a wavelength selection componait xmit, P polarization is realizable to some extent. 

Moreover, there is technique, such as performing elsewhere coating which the optical element which makes only P 
polarization penetrate is arranged [ coating ], or makes only P polarization penetrate (for example, between the window 
21 by the side of outgoing radiation and the perforated mirrors 43) to a window 21 as the techirique of narrow-band- 
izing only P polarization from the window 21 of the output side of laser before a diffraction grating 11. 
Drawing 15 shows the modification of the example of drawing 13, and if an ASE component value is detected and a 
detection value exceeds a predetermined value, it judges that it is unusual and he is trying to report it to the semi- 
conductor aligner 99 in this example. 

That is, in this example, that by which P polarization and S polarization reflect the coating 19 of P polarization 
transparency in ****** and the perforate mirror 43 is used for prism 12-15 so that all the narrow-band-ized light may 
turn into P polarization. Into the optical path which output light fiirthermore passes, the polarization mirror 46 of P 
polarization transparency and S polarization reflection is arranged. 

Therefore, in this case, as a final output light, only P polarization wave will be taken out and this will be inputted into an 
aligner 99. On the other hand, incidence is carried out to photosensor 97 and S polarized wave reflected by the 
polarization mirror 46 is **. A controller 98 reports abnormalities to an aligner 93, when the optical reinforcement of an 
output laser beam, wavelength, etc. are detected based on the detection value of photosensor 97, the abnormalities of an 
ou^ut laser beam are judged based on these detection values and abnormalities are judged. 

In addition, S polarization component is narrow-band-ized and you may make it take out S polarization component as an 

output light in the example of drawing 13 or drawing 15. 

Next, still more nearly another example of this invention is shown in drawing 16. 

the configuration of extemal optical system, such as a power monitor attached to a resonator and this as takes out in the 
direction which met in the direction of the optical axis of the resonator which has arranged laser output light in the shape 
of a straight line mostly in this example, and a wavelength monitor, etc. — a compact ~ and he is trying to simplify 
For this reason, he passes the laser tubing 2 and is trying to output the output light taken out by the beam branching unit 
8 in this example, or [ moreover, / grazing the discharge excitation field 24 a little, in case the laser tubing 2 is passed in 
this case ] - or he is trying to adjust the installation include angle of the beam clinch unit 3 and the beam branching unit 
3 so that it may not graze at all Jn addition, it is also required to adjust the installation include angle of the beam clinch 
unit 3 and the beam branching unit 3 so that the flat surface (it is a field parallel to space in this case) where the field 
containing the laser beam by which incidence is carried out from the discharge excitation field 24 to the beam branching 
unit 3 in this case, and the laser beam reflected in this beam branching unit 3 is perpendicular to the discharge direction 
may become parallel. 
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Here, also in this example, since it is made to carry out incidence of the light which penetrated the beam branching unit 
8 straightly to the narrow-band-ized means 1 , the optical path of a resonator does not bend, a resonance system is 
stabilized, and the multi-wavelength oscillation in accordance with vibration is lost. 

Next, drawing 17 shows the modification of the example of drawing 16, after it makes the discharge excitation field 24 
penetrate and amplifies the output light reflected in the beam branching unit 8 in this case, he is trying to output, the 
output of laser increases further by this, and its narrow-band power efficiency improves. In order to make output light 
incline to the discharge excitation field 24 fiirthermore and to make it pass, an ASE component does not carry out 
******** gmerating at output light, and the fall in beam mode does not occur. 

In addition, when output li^t passes near the mirror 3 by return and is outputted, using the optical member made into 
the total reflection field and the transparency field 2 ****s, the clinch of a laser beam is performed in the total reflection 
field of this optical member, and it may be made to set in the example of drawing 16 and drawing 17, and to penetrate 
output light in a transparency field instead of the clinch mirror 3. 

Next, drawing 18 shows the modification of the example of drawing 17, and it makes the discharge excitation field 24 
penetrate, and he is trying to ampUfy the output light reflected in the beam branching unit 8 also in this example. 
However, in this operation, the beam branching unit 8 is installed so that he may prepare the antireflection fibn in that 
center section, and he may try to form the reflective film 73 in that outside and the beam branching unit 8 may become 
almost perpendicular to the optical axis of a laser beam. 

On the other hand between the laser tubing 2 and the beam clinch imit 3, the beam branching unit 4 which consists of 
two total reflection mirrors 72 and 73 shown in previous drawing 7 (a) is arranged, and the laser beam by which 
incidence was carried out firom the laser tubing 2 in this beam branching unit 4 is branched in die laser beam and output 
light to the beam clinch unit 3. 

Thus, in this example, since the beam branching unit 8 has restricted the beam to the direction of angular dispersion of 
the narrow-band-ized means 1 and it is made to carry out incidence of the light which penetrated the beam branching 
imit 8 straightly to the narrow-band-ized means 1 while parasitic oscillation is lost, it is lost that the optical path of a 
resonator bends, a resonance system is stabilized and the multi-wavelength oscillation in accordance with vibration is 
lost. Furthermore, since a laser beam passes through the discharge excitation field 24 again in this example in addition 
to this and it is ampUfied, the output of laser increases further and narrow-band power efficiency improves. 
In addition, you may make it constitute the beam branching unit 8 of drawing 18 fi:om a mirror with puncturing, and 
may make it constitute it from two mirrors. 

By the way, in the above example, although the optical element of angular dispersion molds, such as prism and a 
diffraction grating, is used as a narrow-band-ized component, the wavelength selection component using repeat 
reflection like an etalon may be used. 

Availability on industry This invention applies to narrow-band laser equipments, such as excimer laser equipment used 
as the aligner of a semi-conductor, or the light source for optical processing, and is useful. 



[Translation done.] 
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* NOTICES * 

Japan Patent 0££iee Is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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